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SPECIFICATION 

WIRELESS COMMUNICATION METHOD, WIRELESS COMMUNICATION 
SYSTEM USING THE SAME, AND WIRELESS TERMINAL THEREOF 

Technical Field 

The present invention relates to a wireless 
conununication method for waiting for call signals from 
relay stations using different wireless communication 
systems, a wireless communication system using the 
same and a wireless terminal thereof. 

Background Art 

In a business wireless communication system, 
15 when replacing the existing system with a new system, 
it is often difficult to replacing everything 
including wireless terminals and a wireless relay 
system, from a viewpoint of cost or a viewpoint of 
keeping the stability of the system. Therefore, a 
20 method is adopted in which a lot of time is spent for 
transition to the new system. During the transition 
period, however, wireless terminals operating on the 
two different systems are required to alternatively 
receive signals of both of the systems to wait for a 
25 call thereto. In this case, there is a problem that, 
if there is any system that has to always wait for a 
signal from a relay station, and there is a call from 
the system while a wireless terminal is waiting for a 
signal from the other system, the wireless terminal 
30 cannot receive the call. As a method for extending a 
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function by utilizing a control channel signal, a 
method for changing a control channel to a voice 
channel, for example, is proposed in Japanese Patent 
No. 2724917. 

The present invention has been made to 
effectively solve the above problem in the 
conventional technique, and its object is to provide a 
wireless communication method for waiting for call 
signals of two different wireless communication 
systems with a single reception frequency, a wireless 
communication system using the same and a wireless 
terminal thereof . 

Disclosure of the Invention 

In order to achieve the above object of the 
invention, a wireless communication method according 
to a first aspect of the present invention is used in 
a wireless communication system which includes both a 
repeater relay station of a wireless communication 
network using repeater system and a frequency division 
multiple access (FDMA) relay station of a wireless 
communication network using FDMA system, and the 
method basically includes the following sequence of 
signal processing steps: 

receiving a call signal from a repeater 
wireless terminal in the wireless communication 
network using repeater system, by the repeater relay 
station; 

• forwarding the call signal received by the 
repeater relay station to the FDMA relay station; 
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• setting the forwarded call signal for a control 
signal at the FDMA relay station; 

• transmitting the control signal to an FDMA 
wireless terminal in the wireless communication 

5 network using FDMA system; and 

• the FDMA wireless terminal, which has received 
the control signal, communicating with the repeater 
wireless terminal via the repeater relay station. 

A wireless communication system according to a 

10 second aspect of the present invention is such that 
includes both a repeater relay station of a wireless 
communication network using repeater system and an 
FDMA relay station of a wireless communication network 
using FDMA system, and it is basically configured by 

15 means for receiving a call signal from a repeater 
wireless terminal in the wireless communication 
network using repeater system, by the repeater relay 
station; means for forwarding the call signal received 
by the repeater relay station to the FDMA relay 

20 station; means for setting the forwarded call signal 
for a control signal at the FDMA relay station; means 
for transmitting the control signal to an FDMA 
wireless terminal in the wireless communication 
network using FDMA system; and means for the FDMA 

25 wireless terminal, which has received the control 
signal, to communicate with the repeater wireless 
terminal via the repeater relay station. 

A wireless terminal according to a third aspect 
of the present invention is an FDMA wireless terminal 

30 to be used in a business wireless communication system 
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which Includes both a repeater relay station of a 
wireless communication network using repeater system 
and an FDMA relay station of a wireless communication 
network using FDMA system, wherein the FDMA relay 
5 station sets a call signal from a repeater wireless 
terminal in the wireless communication network using 
repeater system, which has been forwarded from the 
repeater relay station, for a control signal; and the 
FDMA wireless terminal in the wireless communication 
10 network using FDMA system has means for receiving the 
control signal sent thereto to communicate with the 
repeater wireless terminal via the repeater relay 
station. 

According to the wireless -communication -related 
15 technical approach of the present invention, it is 
possible to wait for call signals of two different 
wireless communication systems with a single reception 
frequency . 

20 Brief Description of the Drawings 

Figure 1 is a block diagram illustrating an 
embodiment of a business wireless communication system 
according to the present invention; 

Figure 2 is a transition diagram illustrating 
25 the flow of a call signal and communication of the 
present invention ; 

Figure 3 is a diagram illustrating a call signal 
format according to the present invention; and 

Figure 4 is a flowchart showing the flow of 
30 communication according to the present invention. 
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Best Mode for Carrying Out the Invention 

An embodiment of the present invention will be 
described below in detail with reference to drawings. 

Figure 1 is a block diagram illustrating an 
5 embodiment of a business wireless communication system 
according to the present invention. The business 
wireless communication system is configured by a 
repeater relay station 1, an FDMA relay station 2, a 
repeater wireless terminal 3 and FDMA wireless 

10 terminals 4 and 5 . The repeater relay station 1 is 
connected to the FDMA relay station 2 via a 
communication line 6, and it forwards a call signal 
via serial communication. The repeater wireless 
terminal 3 communicates with another repeater wireless 

15 terminal (not shown) in a wireless network using 
repeater system, via the repeater relay station 1 with 
the use of an uplink frequency fl and a downlink 
frequency f2. Furthermore, it can communicate with 
the FDMA wireless terminals 4 and 5 via the repeater 

20 relay station 1. The FDMA wireless terminals 4 and 5 
perform communication connection within a wireless 
network using FDMA system, via the FDMA relay station 
with an uplink control channel frequency f4 and a 
downlink control channel frequency f3. Furthermore, 

25 the FDMA wireless terminals 4 and 5 can communicate 
with the repeater wireless terminal 3 via the repeater 
relay station 1 with the uplink frequency fl and the 
downlink frequency f2. 

Description will be made on a case where the 

30 repeater wireless terminal 3 communicates with the 
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FDMA wireless terminal 4. The repeater wireless 
terminal 3 transmits a call signal of the FDMA 
wireless terminal 4 on the uplink frequency fl to the 
repeater relay station 1. After receiving this call 
5 signal, the repeater relay station 1 serially forwards 
the signal to the FDMA relay station 2 via the 
communication line 6- The FDMA relay station 2 sets 
this call signal for a control signal of the downlink 
control channel frequency f 3 and transmits it into the 

10 wireless network using FDMA system. The FDMA wireless 
terminal 4 in a waiting condition receives this call 
signal. Furthermore, it detects the downlink 

frequency f2 of the repeater relay station 1 from 
reception frequency information set in the wireless 

15 terminal in advance, based on information about the 
call signal, and switches the downlink control channel 
frequency f3 to the downlink frequency f2. The 
repeater relay station 1 receives the signal which the 
repeater wireless terminal 3 has transmitted on the 

20 uplink frequency, forwards the call signal to the FDMA 
relay station 2, and relay- transmits a voice signal to 
the downlink frequency f2. Accordingly, the FDMA 
wireless terminal 4 which has switched the reception 
frequency to f2 receives the voice signal of the 

25 repeater wireless terminal 3 and starts communication. 

Figure 2 is a transition diagram illustrating 
the flow of a call signal and communication. Repeater 
wireless terminals communicate with each other with 
the uplink frequency fl and the downlink frequency f2 

30 via the repeater relay station. FDMA wireless 
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terminals communicate with each other with the uplink 
control channel frequency f4 and the downlink control 
channel frequency f3 via the FDMA relay station. 
Communication between a repeater wireless terminal and 
5 an FDMA wireless terminal Is started by the repeater 
relay station receiving a call signal of the repeater 
wireless terminal and serially forwarding It to the 
FDMA relay station, the FDMA relay station 
transmitting it on the downlink control channel 

10 frequency f3 to the FDMA wireless terminal, and the 
FDMA wireless terminal receiving it and changing the 
reception frequency from f3 to f2. Here, the FDMA 
wireless terminal acquires connection information from 
the frequency f3. When connection with the repeater 

15 wireless terminal is established, communication is 
performed in a wireless communication network using 
repeater system. 

Figure 3 is a diagremi Illustrating a call signal 
format to be used by a wireless terminal and a relay 

20 station to perform connection. A indicates a call 
signal format for a repeater wireless terminal or an 
FDMA wireless terminal, and it is configured by a call 
classifier and a terminal identifier. B indicates a 
call signal format used by a repeater relay station 

25 for forwarding to an FDMA relay station, and it is 
configured by a synchronous signal pattern, a call 
classifier, a terminal identifier, a relay station 
identifier and Information added by the relay station. 
C indicates a call signal format used by an FDMA relay 

30 station for transmission into the wireless network 



using FDMA system, and it is configured by a 
synchronous signal pattern, system information and 
terminal control information. 

To perform communication between FDMA wireless 
terminals, the FDMA wireless terminal 5 transmits a 
call classifier indicating an individual call, a 
broadcast notification or the like and an identifier 
such as an individual number and a broadcast number on 
the uplink control channel frequency f4, to the FDMA 
relay station 2 (A). After receiving this call signal, 
the FDMA relay station 2 sets this call signal for 
terminal control information of a control signal of 
the downlink control channel frequency f3 and 
transmits it into the wireless network using FDMA 
system (C) . The FDMA wireless terminal 4 in a waiting 
condition receives this call signal. Communication 
with the FDMA wireless teinminal 5 is started through 
an FDMA voice channel. 

The repeater wireless terminal 3 transmits a 
call classifier indicating an individual call, a 
broadcast notification or the like and an identifier 
such as an individual number and a broadcast number on 
the uplink frequency fl, to the repeater relay station 
1 (A). After receiving this call signal, the repeater 
relay station 1 adds an identifier indicating the type 
of the relay station and information for communication 
with the relay station such as a frequency to this 
signal, and serially transmits the signal to the FDMA 
relay station 2 via the communication line 6 (B) . The 
FDMA relay station 2 sets this call signal for 
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terminal control information of a control signal of 
the dovmlink control channel frequency f3 and 
transmits it into the wireless network using FDMA 
system (C) . The FDMA wireless terminal 4 in a waiting 
5 condition receives this call signal. 

In the call signal pattern C in Figure 3, the 
synchronous signal pattern, the system information and 
the terminal control information are transmitted in a 
constant repetition cycle. When receiving a call 

10 signal from a repeater wireless terminal or an FDMA 
wireless terminal, the FDMA relay station 2 sets the 
signal for the terminal control information and 
transmits it into the wireless network using FDMA 
system, in order of receipt. Based on whether the 

15 call is via a wireless communication network using 
repeater system or via the wireless communication 
network using FDMA system, information required by the 
communication system is set for the system inf oirmation . 
Figure 4 is a flowchart showing the flow of an 

20 FDMA wireless tezrminal communicating with a repeater 
wireless terminal. The FDMA wireless terminal is 
powered on to start receiving (step 100). The FDMA 
wireless terminal waits for a call with the downlink 
control channel frequency f3 (step 102). If there is 

25 a call from a wireless terminal, the FDMA wireless 
terminal proceeds to the next step (step 104). If the 
call is from a repeater wireless terminal, then the 
reception frequency is changed from f3 to f2 (step 
106). If the call is from an FDMA wireless terminal, 

30 then communication is started via an FDMA-based voice 
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channel (not shown). A message from the repeater 
wireless terminal is received with the downlink 
frequency f2, and call communication is performed 
(step 108). The call communication ends (step 110). 
5 The FDMA wireless terminal returns to the reception 
frequency of the downlink control channel frequency f 3 
and enters a condition of waiting for a call signal 
(step 112) . 

As described above, according to the present 
10 invention, since it is possible to wait for both of a 
call from a wireless communication network using 
repeater system and a call from a wireless 
communication network using FDMA system with a single 
reception frequency, wireless communication without 
15 call loss is possible. Switching of the frequency of 
an FDMA wireless terminal may be performed by any 
circuit if it is means for realizing the function, and 
it is also possible to realize a part or all of the 
function by software. 

20 

Industrial Applicability 

According to the present invention, there is 
provided a wireless communication method for waiting 
for call signals from relay stations using different 
25 wireless communication systems. This method can be 
effectively used in a business wireless communication 
system which includes both a repeater relay station of 
a wireless network using repeater system and an FDMA 
relay station of a wireless network using FDMA system. 



